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А.Р. Candolle(1855] used the concept of endemic area 
which is defined as an area of a taxonomic unit 
especiallyspecies which has a restricted 
distribution or habitat isolated from the 
surroundingregion through geographical, ecological 
or temporal barriers. 





According to Engler(1885) there аге two kinds of endemism. 
1. One as preservation of ancient forms (Paleaoendemics) and 


2. Otheras development of new entirely autochthonous forms (Neoendemics) 








Endemism 





The term “ Endemic” is ascribed to any 
taxonomic unit or taxon occurring in a 
restricted area, usually isolated by 
geographical or temporal barriers. 


In greek ‘en’ means within and ‘demos’ 
means population. 
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Studies on endemic plants of a 
country or geographical region 





throw light on: 


Biogeography of the area 
Centers of speciation 
Areas of extinction, and 


Adaptive evolution of the flora occurring in 
the area. 





Cyathocline purpurea 
var. bicolor Santapau 





Endemism 





Presentlythree categories of endemics are 
recognised 
al Palaeoendemics 
bl Neoendemics and 


с) Holeoendemics 


Additionallyfollowing categories are recognized | 
„т e, 





а) Ancientendemics 


bj) Pseudoendemics 


Cyathocline manilaliana 
C IP pu: & RRMRaju 


| endemics start as neoenc 'emics and end 


up as palaeoendemi 














Fragmentation 


Diversification 


| E ( Migration 





_ Contraction 





Holeoendemic 





Stabilization 


À Palaeoendemic 





Expansion 





Categories of Endemics 


Palaeoendemics:arethe ancient endemics representing 
remnants of older floras and usually occurring in 
land masses of geological antiquity. 


According to Bramwell(1972] the characteristic 
features of Palaeoendemics include 





i. laxonomicallyisolated taxa having no closely related 
taxa 


п. Presence of woody life forms 
ІШ. Low level of polyploidy 


Iv. Possible fossil evidence. 








Frinocarpus i | nimmonii J.Graham 


Мето тисе: are newly formed 
endemictaxa of relativelyrecent 
origin-possibly from an actively 
evolving genetic stock, occurring in a 
particularecotone. 


Neoendemics have closely related 
taxa occurring in the same area. They 
also develop through speciation. A 
high level of ploidyis usually found 
among neoendemics. 








Ischaemum species 


Glyphochloa species 


Schizoendemics: are endemics produced 
by gradual speciation having common 
origin but isolated in different ecological 
niches; they usually have identical 
chromosomes. 


Patroendemics: are parent endemicsti.e.) 
diploids giving rise to polyploids 


Apoendemics: are polyploids usually of 
hybrid origin, arising from widely 
distributed diploids 
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Damia coromandeliana 


Hotspots of Endemism 


The world" Hotspot of Endemism" is defined as 
the major concentration of endemic plants 
occurring in a particular geographical zone ог 
ecological niche. 


Keystone species 


Are the species whose absence from a system 
cause the disappearance of dependant plants 
or animals. 


Flagshipspecies 


Are the dominantspecies of the community 
which serve as marker. 





Western ghats 


и. | 


Strobilonthes collosa 


FLORISTIC DIVERSITY IN INDIA 
Number of species in different groups in the world and India ss on December 2018 


Groups No of species No of species Percentage | Percentage 
recorded in recorded im of Indian of World. 


the world India Flora Flora 





F tiene | На 
(251/416 Families) | (13,164 кана (2988 mundi 
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Dem ваа | em | 0622 


Bacteria 02.47 E. 
| & Virusus 
Total 4.927.914 49 441 100.00 10.00 


Orchidaceae (са 736 genera, ca 28,000 species; Chase et al. 2015; in india ca.genera Ёс ca.1330 spedes) 
Asteraceae (са 1,623 genera, са 24,700 species; Funk et al. 2009; in india ca. genera & ca. 1235 species) 


Hotspots Total Sp. EndemicSp. 
Hinman! er 1 8500 4000 
Western Gnatts 4500 2000 


Northeast India 4000 1500 
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Western Ghats- MALABAR 


4500 species of flowering plants 
of which ca. 2000 are endemic 


Agasthymalal 


Silent Valley and New 
Amarambalam reserve 


Periyar National Park 


Wynaad, Parambikulum, 
Anamudi, Devikulum, Palni hills, 
Mudumalai, Bolurampatti, 
Megamalai, Kalakad, Shevroy, 
Nagarhole, Talakaveri, Brahmagiri, Y 
Kuderemukh, Biligirirangan hills 


Genetic Variability 


Piper, Myristica, Elettaria, 

Amomunm, Zingiber, Curcuma, | = а 
Vigna, Atylosia, Cinnamomum, | _ i = 
Oryza 2 = 
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Western Ghats 


d Ка chain of mountains of 1600 km im 

` i Мам running parallel to West coast of 

1 the peninsular India from the river Tapi 
Ї N in North to Kanyakumari in the South. 
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* ‚ plate of the 


2. The biogeographical province of 

| Western Ghats cover 160,000 km2 of 
which about 100,000 km2 forms 
mountainous terrain. 





| 2 x к i£. *. TheWestern Ghats straddle the states 
|, of Maharashra, Goa, Karnataka, Тати 
ї Nadu and Kerala. 
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Important Biogeographical province of India. 
Hydrological Cycle 
Climatology 
Biodiversity::12,000 species (Megadiversity area) 
Occupies 5 % of India's total area. 
Possesses 26-27 % flowering species of India 
High Endemism Indigenous species: 5588 
Total Endemics: 2253 
Exclusivelyendemicto W.G:1273 


During (1986-2006), discovery of more than 300 
new species 








1 
L r 
Ч, + 
E " 3 ü 
P эй 


lo. of Таха 


L Rasiya Be 


| species: 7402 
| acies: 5588 
cies: 2253 





| 
LAT ШЕ Зи > 


4 | | E n da š „ЕЕ unm 
шы ы E mile ы m. - ET. че чие" o na vão sis. wa mm zm um E K T. SELL | 
I т | à] ы и | | 5, | гез ai ! E | Т | | E Е T > | | ғ 1 = Ч | | а E 4 и. 

551 1 | | h і | | "m | RA K = k | в; Lm | ма ET 
г amm "m = ш Ч m "ЭЭ = Теге WI ee a я қ na 


г. РЕ J pom Cum Ди = a STC 
|| [ iL 1. SL ibs 15 әры EC а, а Г id ча rieties] a d d pr na ыр | 


pegam and M. Sibi 2014. Howering Plants of Western Ghat. INT 


BG 


RI 





Pancratium parvum Dalzell 








Endemicsth WésterhGhats 

сепега: са 60 > “ | 
Species: Ca 2000 (38%) | > ж 
Monotypic: 49 genera- —— L= 
Agasthyamalai: Са200 ` 
(Highendemis) 
ІСТЕТЕ tee pásalo 
Blepharistema, e 
nz «і 
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Endemimin-Western-Ghats 
Poaceae: 13 genera 115species 
Acanthaceae:8 genera 


Asclepiadaceae:7 monotypic genera 


Crotalaria: 30% species are endemit 
Orchids about 100 species 
Habenaria: 17 5р5. 


Ceropegid: 27 sps: 





Nilgirtanthus &-Phlebophyllum:.ca27 | 
Isachne: 17 | 


Dichanthium:11sps. 














| Cleome felina h f. Corynandra elegans 





Абиш оп ranadei Woodrow & Stapf 





Garcinia indica (Thouars) Choisy 


” |. T 
Garcinia talbotil 
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Raizada ex Santa 
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Ха ophyllum apetalum Willd. 


Agasthiyamalaia pauciflora 
(Bedd.) S.Rajkumar & Janarth. 


Photo Courtesy: Dr D Narasimhan 
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(Buch.-Ham. ех Roxb.) Kosterm. 





Flacourtia montana J.Graham 
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Hydnocarpus\pentandrus (Buch.-Ham.) Oken Hopea ponga Jennst.) Mabb. 





Vatica chinensisL. 





PERI heyneanus Wall. ex J.Graham 
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Holigarna grahamii (Wight) Kurz 














Alysicarpus pubescens var, va savadae 





Ualensis Fabage: 
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Cucumis setosus 


Cucurbitaceae 





Bigonia concanensis 


B. trchocarpa 
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Pinda concanensis Apiaceae 





Carissa inermis ? 


Аросупасеае 
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Beamontia jerdonian 


Bidariakhandalense Asclepiadaceae 
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Ceropegia attenuata 





Ceropegia mohanramii Ceropegia anjneril 








Ceropegia evansll — 








“Geropegia ап! 
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Сегореша fantastica 
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Сегореша ап! | 
Мама, 2. “i | or Ceropegia noorjananiae 





Ceropegia anantii Yadav et al. | | | 
Status: Endemic and Critically Endangered Ceropegia species 





Ceropegia evansii McC. 
Ceropegia attenuata Hook. status: Endemic and Critically Endangered 
Status: Endemic and Vulnerable 





\ | 
| Ceropegia fantastica Sedwick Ceropegia huberi Ansarı 


Status: Endemic and Critically Endangered Status: Endemic and Endangered 





Ceropegia Jainii Ansari and Kulkarni Ceropegia lawii Hook. f. 
status: Endemic and Endangered 


Status: Endemic and Vulnerable 





| | Ceropegia mahabalei Hemadri et Ansari 
Status: Endemic and Endangered Status: Endemic and Critically Endangered 


Ceropegia maccannii Änsarı 





Ceropegia media (Huber) Ansari 
status: Endemic and Vulnerable = Ceropegia species 





Ceropegia noorjahaniae Ansari 
status: Endemic and Endangered 


Ceropegia oculata Hook. 
Status: Endemic and Low risk 





Ceropegia odorata Nimmo 
status: Endemic and Critically Endangered 


Ceropegia panchganiensis Blatter & McCann 
Status: Endemic and Critically Endangered 





Ceropegia rollae Нетадп 
status: Endemic and Critically Endangered 


Ceropegia sahyadrica Änsari & Kulkarni 
Status: Endemic and Vulnerable 





Ceropegia santapaui Wadhwa & Ansari Ceropegia spiralis Wight 
Status: Endemic and Endangered Status: Endemic and Vulnerable 





Ceropegia vincaefolia Hook. 
Status: Endemic and Endangered 
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C. anjanerica E attenuata ” C. bulbosa 



































С. santapaui 


[ротоеа clarkei 
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В. prattensis В. prattensis В. cristata B.#Fistata B. gibsoni B. repens 








> Me В rise 
B. involucrata % u 
бөтен var. dichotoma 
var. elata 5. tomentosa 
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В. prionitis В. cuspidata 





В. grandiflora 
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Pogonachne racemosa Вог: Ма | 





Trilobachne Срокет (Stapf) Schenk exHenr. 
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"m ох Wight ме; | зго A, n ери nA.Ri _ V More than 100 orchids are 
¿AR 7 ЕЕ, АУ. endemic to Western Ghats 
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Habenaria crassifolia H. elwesii Н. elwesii 
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H. grandifloriformis H. heyneana H. longicorniculata H. longicornu 
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H. multicaudata | H. ovalifolia Н. panchganiensis H. rariflora H. roxburghii 


Habenaria grmadi I 




















Abutilon ranadei, 

Crinum brachynema, 
Ceropegia anjanerica, 
Ceropegia panchganiensis, 
C. sahyadrica, 

С. oculata, 

C. mohanramii, 

B. malawanense, 

Н. dalzellii, 

Drimia гаги, 


Chlorophytum borivilianum, 


B. phrixophylla, 

B. gibsoni, 

Ipomoea clarckel, 
Calacanthus eradiflorus, 
P. donaldii, 

A. sivadasanii, 

Wiesneria triandra 
Hyphaene dichotoma, 
Myristica malabarica, 
Hubbardia heptaneron, 


Amorphophallus mysorensis, 


C. sivadasanii, 
Jatropha nana, 
Cvathocline purpurea, 
Phyllanthus talbotii, 
Eleocharis wadoodii, 


some Rare Endangered and Threa 
Species of Western Ghats and Their Conservatio 






Aponogeton bruggeni, 
Сеторета апапт, 
Сеторета fantastica, 
Ceropegia rollae, 

С. Lawn, 

C. vincaefolia, 

C. mahabalei, 

Frerea indica, 
Dipcadi concanense, 
Camtorrhiza indica, 

C. gothanens, 
Platanthera sussanae, 
B. tomentosa, 
Merremia rhynchorhiza, 
Supushpa scrobiculata, 
Eleiotis trifoliate, 

A. murrayt, 

Pinnanga а Копи, 
Viena khandalensis, 


Blepharistemma membranifolium, 


Silentvalleya пати, 

А longiconnectivus, 

Pinda concanensis, 

Blumea sericans, 

Uraria picta, 

Ма (а us алады 





tened (RET) Plant 





Aponogeton satarensis, 
Ceropeeia attenuata, 
Ceropesgia bhatii, 

C. santapaul, 

С. huberi, 

C. odorata, 
Brachystelma bourneae, 
Heterostemma urceolatum, 
D. saxorum, 

Iphigenia mysorensis, 
Begonia concanensis, 
Barleria grandiflora, 

B. lawii, 

Operculina tansaensis, 
Pancratium stanctae-mariae, 
Arisaema sahyadricum, 

A. caudatum, 

Cryptocoryne cognata, 

Disoxylum binectariferum, 
Xylocarpus granatum, 
Pseudoglochidion anamalayanum, 
C. spiralis var cognatoides, 
Flemingia nileheriensis, 

Embelia ribes, 

Rauvolfia serpentina, 

Cyperus cephalotus, 

Phoenix robust. 
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ANNUAL PROGRESS REPORT (2006-2007) OF DET FUNDED PROJECT 


"RECOVERY OF TWO CRITICALLY ENDANGERED PLANT SPECIES OF WESTERN 
GHATS THROUGH THE APPLICATION OF BIOTECHNOLOGICAL TOOLS” 





БҮ 
5.КЛАРАМ (PD Shiva University 

RW GURAV [CON] = 

бі. RAVIKANTH (COIN) STREE Beal 
КЕ SHIVANHA (санан) nn 

& 5. МАЈК (COIN) Forest Res. Degi Fume 
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C. anjanerica E attenuata ” C. bulbosa 



































С. santapaui 
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Follicle developed on Seeds recovered tram 
micropropagated plant micropropa gated plant 
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"um = = 2 


ler and Dewarde 


дам 0 WI I eM su чий. ЛИ. : Plants in natural habitat after first shower 
Plantation at Amba, Gavase, Netravali and Lolium (second year) 








Guhaghar-130, Chiplun -100, 
Ratnagiri— 80, Pawas- 120, 
Ganpatipule 145 Dajipur-20 


And 
Shivaji university Campus -20 





Reintroduction and transplantation of 595 plantlets Ceropegia 
mohanramii in 6 localities 
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Reintroduction and restoration of Hubbardia Bor, a monotypic, critically endangered 
grass genus in the Western Ghats, India 


ПОЗОР adopted for the plantation of Hubbardia heptaneuron in the field 
> Careful observe ions were made on phenology, seed setting, seed dispersal, seed germination and 
ака establishment both in the field as well as in laboratory. 
> Similar conditions were simulated іп laboratory and attempts were made tp establish methodology for plantation of 
the species in its similar natural habitat 
> Adhesives such as m-seal, araldilite and fevi-kwick were tested for sticking the plants to the rocks. 
> Based on these observations, a programme was designed бог reintroduction and restoration of the species. 
> Each location was marked with GPS and continuous observations were made on established population. 
























hypocotyle enabine it ta anchor on the vertical rock substratum 
Month seed eermination was tested т petriplates. Seeds remain 
viable for about З years. 





Plantation at Karul Ghat 
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Figure 1. a. Hubbardia hepranevron Bor, as seen in flowering at Tiliari ghat (МЭ) 
^. М. hepfaneuron, necenthy relocated from its Буре locality, Јод falls (КАЈ 
GPS marked type locality. 








This perhaps, is the first story in India of successful reintroduction and restoration of 
critically endangered species in Western Ghats involving efforts of Shivaji University, 
Kolhapur, Maharashtra; Department of Biotechnology {DET}, Govt. of India; ATREE, 
Bangalore and Forest Department, Pune. The present paper deals with successful 


reintroduction and restoration of botanically important and globally threatened Н. 
hepbtaneuron in Western Ghats. 
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Plantation Programme in various localities of Western Ghats 
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SEEDS AND SEED BANK 








Collections of seeds of more than 250 species includi 
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Establishmentof conservatory fot Ра 





21. Re-introductionof RET and endemic species: 
- Erinocarpus nimmonii Artocarpus hirsutus 
- Abutilon ranadii 
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Species New to Science 


Angiosperm Taxonomy Laboratory, 
Dept. of Botany 
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12. Т konkanensis: 


Y 1.T. filamentosa 
2.Т. Inconspicua 
3.T. australis 
4. Т. austinensis 

‚ Т. lanterna 

. T. polybracteata 
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7.T. cowieana 
8. Т соокеапа 
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.T. bibracteata 
\ 10.7. occidentalis 
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Laurales 

' Magnoliales 
Piperales 
Winterales 
Chloranthaceae 

| mo nocots 
Ceratophyllum 
Austrobaileyales 







Amborella 
Barclaya 
Nymphaea 





(After Saarela et al. 2007, Sokoloff et al, 2007) 


Eleocharis konkanensis Eriocaulon гауаНапа Aponogeton nateshil 
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Pogostemon species yet to be named Corynandra elegans 












Corynandra elegans 
175-250 stamens Corynandra chelidonii 
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Jaitapur Kolhapur 





Photograph showing floral variation between two populations 











SEVERAL DIMENSIONS OF SPECIES 


Uniquecreation 

Unparalleled Chemist 

Witness of evolutionary history of life 
Phytogeographical significance 
Different functions in an ecosystem 
Range of tolerance and distribution 
Spatial and phylogenetic relationships. 
Invasive 

Beneficial 


BIOLOGICAL CAPITAL OF MANKIND 


Need for serious field survey, careful observations, critical analysis 
of various implications of species 








Plants Are Best 
Friends 
Doctors 
Artists 
Designers 
Engineers 
Economists 
Technicians 
Teachers............... 

An this world 
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CONSERVATION 


Challenge for 215: Century 
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